Obesity in childhood or adolescence has been recognized to be a risk factor for the onset of lifestyle-related diseases, not only in healthy children, but also in children with developmental disorders. Therefore, this study was conducted to examine the characteristics of obesity and thinness as assessed by the body fat percentage among children with developmental disorders during certain growth periods. It was also designed to investigate those factors associated with obesity and thinness based on a lifestyle and behavioral questionnaire. The subjects included 260 children from 5 to 18 years old with developmental disorders. The results of the study showed that a decrease in thinness and increase in obesity with ageing exhibited more noticeable trends among those children with mental retardation. The factors associated with obesity in children with developmental disorders were characterized by the dietary content, eating behaviors, and food preferences particular to such children, as well as low physical activity and a family history of obesity. The results of this study suggested the importance of continuous guidance along with family participation in order to improve obesity among children with developmental disorders, while focusing on the characteristics of certain growth periods.
Introduction
The excessive prevalence of obesity has been a growing concern worldwide in How to cite this paper: Kasagi https://doi.org/10.4236/ojn.2018. 89051 Open Journal of Nursing children as well as adults. This unhealthy tendency has not shown signs of improvement, but rather, it is steadily getting worse. It is well-known that childhood obesity has a great risk of progression into adult obesity. Most notably, Yokoyama et al. suggested that children with mental retardation exhibited an especially high likelihood for this process [1] . In institutions for children with mental retardation, 23% of the children were obese, while 39% of the children with Down syndrome were obese in childhood [2] . It has been reported that lifestyle diseases, such as diabetes mellitus, liver functional impairment, and hyperlipidemia, were recognized in obese children with mental retardation [3] . Moreover, Burkhart et al. suggested that the prevalence of obesity was higher in children with mental retardation than in children without health problems [4] , and that it was higher in girls than in boys [5] .
When compared with obesity, a low body weight in children with developmental disorders has gained less attention, and there are few reports considering the problem of underweight children with developmental disorders. However, we are aware of the existence of extremely low weight cases among children with developmental disorders.
It is a serious concern that sufficient countermeasures against weight problems in children with developmental disorders have not been performed. This is due in part to the existence of particular difficulties in guiding children with typical cognitive-behavioral characteristics toward proper lifestyle habits related to nutrition and physical activities. Therefore, with regard to obesity and thinness, a more pressing need for countermeasures must be recognized for children with developmental disorders, when compared to children without health problems.
Purpose
The purpose of this study was to identify the characteristics of obesity and thinness among children with developmental disorders. Additionally, it was designed to investigate the lifestyle and behavioral factors associated with obesity and thinness among these children in order to contribute to the implementation of countermeasures for the improvement of obesity among children with developmental disorders.
Methods

Subjects
This study covered all children with development disorders who were seen during the summer months of July and August in 2009 in the developmental disorder department of a clinic attached to University "A" in Hiroshima, Japan. Disorders-Fourth Edition (Revision) guidelines [6] . Table 1 shows the study subjects by sex and age, and their diagnostic classifications are also duplicated in Table 1 .
Data Collection
Each subject's height was measured by a trained nurse. Their body weights and body fat percentages were measured by employing a dual frequency body composition analyzer (DC-320; Tanita, Tokyo, Japan). The parents were asked about the daily lives of the children with developmental disorders by using a 35-item questionnaire, which included their dietary habits, physical activities, behavioral activities, and family histories ( Table 2 ). Each questionnaire item had four possible choices: unlikely, less likely, quite likely, and most likely. The questionnaire used in the present study was taken from the questionnaire used in the guidelines for the management of obesity disease [7] .
Data Analysis
While employing a regression analysis with the body fat percentage as a dependent variable, the significance of the relationship between the body fat percentage and each item was examined after it was adjusted for sex and age. 
Lifestyle and Behavioral Factors Associated with Obesity and Thinness
Among the 35 items surveyed using the lifestyle and behavioral questionnaire, 19 items were identified as factors that were significantly related to the body fat percentage ( Table 2 ). These significant factors were as follows: dietary pattern (such as having a snack between meals), meat-eating, eating too many snacks or sweetened buns, a poor vegetable intake, food preferences (such as fatty foods or sweets), preferences for deep, salty, and sweet tastes, certain eating behaviors (such as eating quickly), not chewing well, a deep attachment to eating (such as satiety and stuffing one's mouth), overeating due to stress or frustration, eating when there is nothing else to do, a family environment in which food is always on hand, gaining weight due to long holidays, low physical activity (such as a dislike of physical exercise), not playing outside, watching TV, playing video games, and a family history of obesity. Contrarily, no lifestyle and behavioral factors asked about in the questionnaire were associated with thinness in children with developmental disorders (data not shown).
Discussion
The results of this study showed that obesity was prevalent in children with mental retardation, which agreed with a previous study conducted in Japan. Nagao reported a significantly higher prevalence of obesity in a school for mentally retarded children than that in the nationwide average of obesity [2] . Our study also determined a higher prevalence of obesity in children with mental retardation than in those with other diagnostically classified disorders, as seen similarly in a report by Naka et al. [3] . One study of adults with mental retardation who were over forty years old [8] also observed a higher proportion of obesity when compared to the healthy adults. Moreover, it has been reported that mental retardation itself induces obesity [9] . Many papers have reported that in children with developmental disorders, females are more likely to be obese than males [2] [5] [10] . The present study reported a higher prevalence of thinness among the children with ADHD when compared to those with other diagnostically classified disorders. However, there seemed to be no previous reports that examined the association between ADHD and thinness. Therefore, further investigations are required to confirm these results.
Even if children with developmental disorders have a small appetite during infancy, the problem of low weight is likely to be solved once they are old enough to develop good eating behaviors. However, a tendency toward obesity was observed at around the age of nine (in the upper elementary school grades), when children are deeply attached to eating, with relatively little physical activity. The results of this study suggested a serious likelihood of obesity in both boys and girls with developmental disorders rather than the likelihood of low weight, more generally for girls in puberty or adolescence.
Significant factors influential to the body fat percentage were detected in this study, such as the dietary contents, eating habits, or food preferences particular to children with developmental disorders, as well as weight gain due to long vacations and family environments. These factors must be considered in order to develop health guidance involving family members. One previous study [11] suggested major factors inducing obesity in children with mental retardation, such eating an unbalanced diet, eating quickly, having several servings of food at a meal, poor physical activity habits (such as disliking exercise), and few opportunities and little scope for social activities.
None of the questionnaire items were detected as factors related to thinness.
This may partially be due to the small number of cases exhibiting thinness. In addition, the questionnaire was not thorough enough to identify the factors associated with thinness in children with developmental disorders. Further improvements would be needed in order to develop the contents of such a questionnaire.
Based on the present study, obesity seemed to start at around 5 -6 years old, and it did not seem to ever recover on its own. As such, it is necessary to improve this persistent tendency by focusing on interventions from an early stage, as well as encouraging measures based on the characteristics of each disorder.
Moreover, it is essential to cooperate with family members and class teachers, as well as to maintain a long-term support system provided by experts without disruption.
Here, we have reported the results of a series of investigations on obesity in children with developmental disorders [12] [13] [14] [15] [16] . In the future, we will further explore adequate and applicable procedures for health guidance on the improvement of obesity in children with developmental disorders.
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